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ABSTRACT

The aquivalency of item sampling and student
campling of attitudes of college students was iavestigated. A faclor
analysis of student-sanpled data collected daring Spring 1968, was
compared with a factor aral;sis of item-sampled data collected each
quarter from Fall 1968, througn Winter 1970, at Mankiato State
College, using the Campus Environment Study (CES) developed by the
Central States Cclleqges and Univeirsities Cooperative kesearch
Program. In an earlier study 1tenm samiling was demonstrated te be
equivalant to student ~ampliug in terms of correlations of iter means
and stendard deviations. It was also found that standard deviations
of item-sampled responses were systematically smaller than for
student sampling. When the results of that earlier study and the
present one were conpared, factor siructures of student attitudes
were found to be similar if not equivalent. Factors fron iten
sampling had several common items on similar factors gained from
student sampling. Item-sanpled factors cortained many items from the
same a priocri environneuts of the original iter pool. The conqgruscce
of the itemns in the itenm-sampled factors was judged to be high, with
some notable exceptions which could be attributed to the less than
perfect intercorrelation matrix. Ap example of a typical item s.agle,
consisting of six guestions taken from the full 150-item CES is
attached. ({(Ruthor/TA)
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INTRODICMION

Serious cuastions have been raised about the strengih
and Tlexibility of our educational zvsien., Jolin Gardner has
spolian ¢f wnloving cxitics, uncritical lever:s ond loving
eritics. Too wany opporiunities have been providoed the un-
loving critics and uwncritical ilovers within arnd uvithoui our
institutions of highar cducaition. Feou, iF any, vrovisions
have beoen nede for the develovment of loving crifiics. Yet,
if our inectitutions are to reiain or gzin slrength, they
must have the flexibility to vespond 1o responsible innuk
from the majoriiy of jdLLOWu. Historically when students
wera allowved Lo engace in criticism, a sample of studenls
was agked a population of guestions. Afler recaiving poor
returng with limited opportuuity for collecting rvesponoes
regulzrly over & period of yeawrs, it has bern dreided thare
nust bz & better way.

Jten sempling invoives randonly qe1ocii.q rathew
than individuals acd then adniniascoaring the jcen sanvles Lo
a rovulation instead of with a sanple of individuzls., ITten

oice for the

[
sident madjority. Jord (1255, 19580, 19G2) ixid “he groundvork
and deronstrated the vracticability orf 'Lcm sed0ling for
achivenont testing adpovlications. Lord (1562), Plualec (192€64),
and Cooll & ftufllebeoan (1967) extended rescoreh on itea sam-

ey sampling has tho potentiality of providing a v
g

C:) p]fng by using vericus gisze iten somplas and euc minex samples,
S This gtudy, as vell an an croirviecal comparison of Lho validity
< of if~m and cxamince sanpling (Owens & Stnfflebeen, 19670,

) indicated that a large nuwes of eraminces takineg on]y a fed
C_-D jitems eoch providod o hoticr eslimate of the nouulaticn novm

thor ooemnll nvahor off ouesipane aremsyine manyu jreme opth,

Sax & Cronacy (1966) and French & Greoer (i964) have addrescad
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the context question and demonstrated that if tle time limit
is generous and the sample is short, context or the order of
the items fades as a determinant of responses to the items.

As Lord suggested in 1962, item samvling is being used to
trade items for people in a wide varicty of situations. It
is being used in National Assesswent (Merwin & Womer, 1969),
achievement monitoring (Allen & Mackimw, 1¢70) and in the U. S.
census.

It is the purpose of this paper to investigate the equiva-
lency of item sampling and student sampling of the structure
of attitudes of college students. If we are to provide owpor-
tunities for the masses to respond to the concerns of higher
education, we must nrovide a simple straight forward means of
evaluating attitudes of ours patrcns. At a general sescion of
the 1970 A.E.R.A. convention on vroblems and develeormentis in
resce.ch desion and methodology in studying the college stu-
dent, Howard Becker pointed out that the day of getting rxeturns
en 150-item inventories from college students is past. Alexander
W. Astin suggested that C. Robert Pace and others were so con-
cerned with reliability in the development of 2ollege environinent
scales when they utilized the ag..ce/dis sagree rusponsc pattern
(Pace & Stern, 1958) that they did not allow for measurencal of
chenge. It is unlikely that, in & short period of timz, =
student's response will ghift abruptly from agree to disagroc,
but very posegible that he night move from stroncly agree to
agree or uncertain on a five point secale.

To achieve this purpose Illustrative data from a "Campus
Environiment Studv" will be presented. Factors from a factor
analysis of item samprias will ke analyzed frowm the standpoint
of the following gquestions: (1) Are the factors from itew
sanpled data similar to factors of student sampled data?

(2) Are the itew-sampled factors representative of items in
a priori envivonments? (3) Are the items in the item-sampled
factors congruent?

METHOD

Items from the Campus Dr-irconment Study (CES)* were item
sanpled and administered te s.vdents at pre--registration each
cuarter staiting in Fall, 1968. Fach item-samplo containcd
six statements which were randomly selected from 150 items.
During the academic year 1968-69 a siratifiecd i :ndom sample
was drawn, one item from cach of six a vriori college environ-

menite:  Academic, Physical, Cultural, Ccmmun:catlons, Comnmunity

*The writers wish Lo express apprecistion to Dr. lerb Silvey
of Centiral States Colluge ~nd University Ceoperative Rescaxch
Progran for permission fo utilize the pool of items from the
Campus Enviromaent Ztudy.
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Relationships and Moral-Ethical environments. During Fall,
1969, and Winter, 1970, the six items were dravn completely

at random from the pool of itecms. (See Aprpendix A) At

Mankato Statc College there were 5,958 item samples collected
during Fall, 1968; 5,42} during Wintex, 1969; 4,174 during
Spring, 1969; 7,454 during Fall, 1969; and 7,690 during Winter,
1970 for a total of 25,276 reprrnsenting over a 93 percenc
return from those pre-registering. A missing data correlation
matriz program was developed by the co-author at the University
of Minnescta. This "psuedo" matrix “was then applied to a prin-
cipal factor analysis and the factors rotated to meaningful
structure with a varimax rotation program. Due to the "psuedo"
matrix, a .40 rather than a .35 factor loading was used as a
cutoff point. The factors thus obtained were cempared with
factors siwilierly obtained frow a student samvied factor analy-
sis based on data collected on all 150 items from 791 students
at iankato State College during Spring, 1968. ({Petersen, 1969)
Tha factors were alsc compared with the a priori scales ol the
Cis and the coiayruence ol itens on each factor was interoreced.

PESULTS

Iien sampling was demonstrated Lo be equivalent to student
sanmpling in terms of correlations of item mcans and standard
deviatlions in a previous study. {(Petersen, 1969) t was also
found that standard deviations of item-sampled responses were
syetenatically swmaller than for stLuvdent sanpling.

in the »resent study the "psuedo” correlation matris,
which was a result of intercorrelations of 25,276 sik itewm
samnles, produced some factor loadings greater than unity.
However, a previous factor analysis based on 15,144 item sawm-
ples produced some factox loadings as grcat as 1.38, 1.17, 1.34,
1.25, 1.29 and }.18. Thoe high factor loadings in the present
stuvdy such as 1.03, 1.08, 1.07, 1.10, 1.04, 1.07 and 1.1¢ are
noxe tolerable but indicate a neced for still more data. IXf
the data collected in 1968-69 had ncit heen based on stratified
random sampling it is likely that fewer facter loadings would
have excceded unity.

In the tables which follow, thr factors will be presented
and the three questions relating to the purpose of the papex
addrested for cach factor. On the right of cach table the
factor number derived fron the student sample factor analysis
is listed. While this docs not allow for a direcrt compavison
of factor structures derived from student sampling and item
sampling, it is all that cen be accomplished &t this time.

The factors frem the student sampled data are number I-X and
the factors from the vrescnt study are number XI-XXI.

Factor XI in Tablc 1 is similar to Yactors I and IV of the
student sanrpled data. Factor I was @& dimension involving warm
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personal communications between and among students and faculty.
Factor IV involved official, administrative type communication.
The item sampled factor XI is a combination of the student
sampled factors and four of the five items are from the a priori
communications environment (itens 76-100). Thc congrucnce of
this factor is very high with all of the items dealing with
concern and ccmumunication.

TABLE 1. Factor XI from Varimax Rotation Loadings of Principal
Factor Analysis of the 150 Items of the Campus Environment

Study at Mankato State College, Fall, 1968, through Winter, 1970

Item No. Iten Factor Student

Loading Sampling
Factors
83 ‘'‘he administration attempts to keen» stu- 1.02 hAY
dents informed on matters of policy.
9¢ The adwinistration informs faculty and L0 v
students promptly of woliscy changes.,
94 fThere is a friendly relationship ketween .72 1
faculty and students.
79  Cererally, studenirs fecl curita confortable .47 i
in apuvroaching instvuctors recavrding a
problem,
107 The Taculiy on this campus is consideratc N )
ar.d concerned with studant pronlems.
ctor XIT1 is not sinilar to any of the student samnled
fcwtoz.~ except that it is made up of items frow threc diffevent
factors., Two of the thw ilens are from the communicaticns
environmnent of the a EILQ?% scale and are tongruent. All threc
itess do not appear to have congrucnce with one another uvnicss
drinking hdblLF can be related to cnmmunication.

TARBLE 2. Faclor XII from Varimax Rotation Loadings of Pirincinxl
Factor Analysis of the 150 Items of the Canmpus Enviroimmmmt
Study at Mankato St.ote Colleye, Yall, 1968, through Winter, 1970

Item No. Iten ‘actor Student

Loading Sarwling
Hactors
8} The adm’nistration and teaching faculiy 1.08 v
appcar Lo coopoerate well.

127 Ezcessive drinking by stuvdents dces not - .01 T

create a real problem on this campus,
7¢ Tt is ecesy for siudenls Lo conmunicate 4 1

with the administration.

PR e m———— —— U N U —




Factor XIII has one item in commor with factor VII)
which wes an organizational communications factor. The other
two itcms are from the a priori physical environment. Two

of the three items are congruent but the third is not.

TABLE 3. Pactor XIII from Varimax Rotation lLoadings of Principal
Factor Analysis of the 150 Items of the Campus Environment
Study at Mankato State College, Fall, 1968, through ¥Winter, 1970

Item No. Item . Factor Student
Loading Sanpliing
Factors
34 The libraryv is a good place to studv. 1.07
3. The campus has a very attractive : .71

appearance.

'~
=t

88 The student government is functioning .43 VI
satisfactorily.

Ffactor XIV in Table 4 did nol load on the student samwpled
factor analysis. All items are fiom the a priori acadamic

environment. The items are exceptionally conaruant, have high
loadings and relate to good teaching.

TABLE 4. TFactor XIV from Varimax Rotation Lez2dings of Principal
Factor Analysis of the 150 ltcecms of the Campus Environment
Study at Mankato State Col]cg Fall, 1968, throuvgh Uinter, 1970
Item No. Itemnm Pactor
Loading

21 Good teaching is & characteristic of most 1.10
instructors at this institution.

18 Most instructors reccognize a superior student .66
énd are willing Lo take cxtra time to challenge
hin.

1% Thare is a good balance between idealism and .65

other points of view in the classroon.
4 Stimulating classroom discussions are freguent. .64

‘actor XV in Table 5 did not load on the. student sampled
factor analyses. All items are from the a priorxi uqucmlc

environment. The tems are congruent and indicate that this
nay be a scholarship dimension of the academic environment.
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TABLE 5. Factor XV from Varimax Rotation Loadings of Principal
Factor Analysis of the 150 Items of the Campus Environment:
Study at Mankato State College, ¥all, 1968, through Winter, 1970

Item No, Item Factor
Loading
6 High scholarship is a common goal of most 1.04
students.
11 FExaminations satisfactorily measure course .56

assignments and presentations.

8 Many students on this campus are ctriving for .55
high crades.
13 The academic atmosphere vn Lhiis caupus encourages .52
students t» go on to graduate work.

Facto¥ XVI is yet another academic factor which did not
lozd on the student sample analysis. All five itemz are from
the a priori academic environment. Most items are congruent

and relate to dedicated teachincg,

TABLE 6. Factor XvVI from Varimax Rotation Loadings of Principal
Factor Analysis of the 150 Items of the Campus Environment
Study at Mankato State College, Fall, 1968, through Winter, 1970

item No. Ttem '~ Factor
Loading

12 Most instructors here are dedicated teachers. 1.07

13 The academic atmospherce on this campus encourages .56

students to go on to graduate work.

2 Most instructors are very thorough in the teaching .50
of their subject matter.

1¢ Thexe is a good halance hetween idealism and other .43
points of view in the classroom,
24 The institution provides a great many academic .42

resources for student use.

Factor XViI in Table 7 scems to be & community related
physical environment dimension. The four items which loaded
on the student sanpled factor enalysis each cane from 1
different factor. Three items come from the a priori commun-
ity relations environment (items 101--125), two from the
physical environment, onc cach from the a priori cultural and
commmunications anvironment. Dosnits the diversity, the itoms
scem ~ongruent in the community related physical area.

O
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TABLE 7. Factor XVII from Varimax Rotation Iioadings of Princinal
Pactor Analysis of the 150 Items of the Canpus Environment
Study at Mankato State Co]leoe, Pdll, 1868, through %inter, 1970

Iten No, Item . Factor Student
Loading Sampling
. Factors
36 OQfrf-campus housing facilities are .92
satisfactory. -
95 Rumors are quickly dissvelled on this .66 v

campus by ready access to facts.

109 The merchants in thiz community treat stu- .62
dents like first class citizous.

54 Classical music is popular with the majority .54 VII
of students.

A7 Housing costs are reasonablce for the facil- Bl \Y
ities and services providad.

117 TUsper classmen vrovide helpful leadership .42
to new studcnts.

1{5 The gLnetul atnosphere on cquapus is friendly. -.67

Factor XVIII rqlates favorably with factoir IX of the student
saimmled analyeis, That factox was a large moral-ethical factor.
The ilems are very representative of the a priori moral-ethical
environment (itens 126 150). Tuc items on this factor are partic-
uvlarly congruent in the moral cethical dimension.

TABLE 8. Factor XVIIT from Varimax Rotetiorn Twadings of Principal
Factor Analysis of the 150 Ttems of the Canpus Environment
Study at Mankato State College, Fall, 1968, thiough Winter, 197¢
Iten No, Iten Factor Student
Loading Sampling
Factoryg

13B Uncontrolled student behavior is not a .98
characteristic of this institution.

126 Students respect institutional rales and .74 IX
regulations.

111 There are amnle opportunities to mecot .61
people through social functions and student
organ:aatlono.

136 Institutional :egulations ¢dn not place .40 Vv
undvn restraints on sncial conduct,

74 Ia general the speech and habits of students .40 II
reflect refinement and good taste.

127 EBxceosrive drinling Y% ctudonts docs crockn A0 I

a rcal probleow on this cannus.

7
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FPactor XIX in table 9 docs not rclate to the student

sampled analysis, although one item appeared on each of
factors I and X. It does not relate well to any of the
a priori cnvironments except perhaps the moral-ethical domain.
The congruence of the items relatcs to freedom of expression

and openness for the most part but items on the use of drugs,

library assistance and prcparation for classes contradictis

this

TABLE 9.

intervretation.

Factor XIX from Varimax Rotation Loadings of Principal

Factor Analysis of the 150 Items of the Campus Environment
Study at Mankato State College, Fall, 1968 through Winter, 1970

Item No. Item Factor
) ) ' C o Loading
7 Open mindedness and objectivity are - - 1.00
characteristic of most classes.
77 The expression of student opinions is .49
encouraged.
147 whe use of hallucinatory drugs by students .49
" has not bccome widespread on this campus.
42 The library staff provides sufficient .45
personal assistance in locating materials
in the library.
130 ¥Frecdom of speech is an accepted practice .40
on this canpus. : ‘
9 cConsidcrable out onclass prevaration by A0

gtuJCJ' sampled aualysis.

students is necessary for rwost courses.

rector XX related well with factors I ard ITE of the
Factor I was the warm personal

commun1cattonu factor and IIT a Irierdlincecs dimcnsion.

Three of the four items are from the community relationship

environmant of the a priori scale (ltems 101-125). The

congruence of this faclor relates to mutual respect and
conccern bhetween and among students and faculty.

Student

Sampling

Factors
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TABLE 10.

Factor XX from Varimax Rotation Lonadings of Principal

Factor Analysis of the 150 Items of the Campus Environment
Study at Mankato State College, Fall, 1968, through Winter, 1970

Item No. Item - Factor Student
Loading Sempling
Factors
122 The faculty, as a general rule,.welcowne 1.18 I
student appeal for advic:z and counsel.
110 There is a feeling of mutual respect .54 I
between students and faculty.
112 studerts show a2 concern for cach other .50 L
at this institution.
78 Instructors are easv to approach with 49 I

qguestions concerning classwork.

ment {3tems 21-75).

- Pactor X.I does not relate to any of the student sammled
factore excegze factor VII which vhile they have only one itamn

in commton reem both to be measuring student cultural opportunities.
Seven of the eight items are from the a priori cultural environ-

The congruence of this factor is exceptionally

high and all of the items are related to cultucez!l opvortunities

TABLE

.including recreation.

11, Factor XXI firom Varimax Roktation Loadings of Principal
Factor 2nalysis of the 150 Items of the Carmpus Environment
Study al Mankatc S5tate Collece, Fall, 1968, throuch Winter, 197C

Item - ; Pactnr Student
Ioadino Sampling
Factors

Dramatic prescntations are given freguently

Recreational facilities arc adeguate to meet

The libravy of %“e¢pcs and records, i.c., music,
poctry, ctc., is uscd exr-ensively by studcnts.
nthere is opportunity te study cultuves other
Opportunities are brovided for students to
Therxa arce a variety of performing musical

Lalliet, and

Item Ue.
59
On Cammus.
20
the ne«ds of most studerits.
75 Artists and perforiming. groups appeayvr
freguently on campus.
70
64
than our own.
51
evaluate works of art.
65
aroups on this campus.
56 Live vyfomnanats of symphonias

2y
cporas ara well walbvonizad by the studenls,

. .88

L

.45

AT

.42
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in both facLoL analyt1cal studies. As can bo scen 1n ”able
12, there wer:z two more academically oriented faclors among
the student sampled factors. The academic factonrs were all
small being comprised of five or fewer items. The communi-
cations environment split four wavs in the student samnled
analysis with a student newspaper and organizational com.un-
ications failing to appear on the item sampled analysis. The
othor difference in number of factors was in the cormunity
relationships, environment where two factors were identified
with relatively few items which although in a majority on
the factors, were from this environment.

TABLE 12, Number of Factors Gained in A Priori Environments
from Varimax Rotations of Principal Faclor Analy es of
a Student: Sample of Spring, 196¢ and Item Samples of
the 150 Jtems of the Campus Environment Study at Mankato
State College, Fall, 1968 through Winter, 1970

Environment Item Sample Student Sample
Acadenic 3 1
Physical 1 1
Cultural 2 2
Commanications 2 4
Cormunity Relationships 2 1
Moral Ethical 1 B

TITAL 11 1¢

DISCUSSION

The present results indicale that the structure of student
attitudrs are similar if not eguivalent when mcasured with item
sampling and student sampling. The student sample factor analysis
was completed using Spring, 1968 data and the item sample analysis
utilized dats collected each guarter {rom Fall, 1968 through Winter,
1970. 1t is impossible to collect sufficient item sampled data
on one mediur sized campus Auring one quarter unless the population
of items is reduced or the item sample size is xnereased.

Even wilh these limitations in the present study, several
items load or similay factors. 7The iten am“]cd factors load
morc consistently on itcems from the same a pricr:i environments
decpite th~ fact that thn contiguity or o¥asy of itone is at

random. The congrucnce of items loading on the same item sampled

ERIC
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factor is similar to student sampled factors with sone

notable exceptions. The exceptions may be related to the
"psuedo" inlercorcelation matrix but then the similarity Lo
also may bec associated with thin less than perfect matrix.

By utilizing a .40 factor louding cutoff for inclusion in

a factor this limitation was compcusatad for in part.

All of the & priori environments were represented in
both faclor analytical studies. There were two more acad-
emically oriented and two fewer communications oriented
factors in the item sampled analysis than in the student
sampled analysis. This difference may be accounted for by
the temporal difference in when the data was collected. It

may also be attributed to the factor analytical procass itself.

The present study should be considered a pilot study or
at most a developmental atitemnt to equata student sampling
with item sampling. More rescarch is needed. A proposcd
nevi step ir the developrent of item sampling may also prove
to be more counclusive. That would be to administer one com-—
plete 150 item inventory to a student sample for every 25 six
iten sanples of the pool of itews al the same Lime on several
college campusces or at one large university. This would bz
uupuLlOL to decreasing the poouIaLlon of items because onc
asoumption of item ambllng is that the items must “epresan
all items which could he asked. It would also be superior
to increasing the item sample size becausc six items is most
optirmum for fitting on one page and vroducing a very high
rate of return,

In suwmary, factor structures of student attitudes were

- found to be similar if not eguivalent. Factors from item

sampling had several common items on similar factoi's gained
from student sampling. Item sampled factorz contained any
items from Lhe same a priori environments of the orviginal

item pool. The concruence of the items in the item sampled
factors was judged to be high with some notable ex cept:oan.

11
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